ABSTRACT
INTRODUCTION
oday, companies create vast amounts of transactional data, but unfortunately, many companies are "data rich" and "information poor". Converting data into knowledge to support the decision making process is the focus of the fields of business intelligence and business analytics. Beller and Barnett [8] consider the two as separate fields: business intelligence is concerned with answering predefined questions and creation of standard metrics and reports, and business analytics focuses more on exploration of new knowledge and investigative analysis. Davenport [9] , on the other hand, considers business analytics as a subset of business intelligence. The overarching theme for both fields is that they use analytical methods, exploratory or predictive, to support datadriven, fact-based decision making in companies.
Vendors such as SAP, Oracle, and Cognos provide application software packages that enable users to analyze a company"s data in order to achieve a competitive advantage [11] . For example, Earthgrains refrigerated dough division"s earnings increased by 70% after analysis of product profitability [10] . Netflix makes extensive use of analytics tools to explore customer behavior and buying patterns. By analyzing previously watched movies, they can make suggestions to customers about which movies to rent next. Considering both a customer"s preferences and the demand patterns for movies is a win-win situation for both parties [9] . American Airlines was an early adopter of business analytics in the 1980"s. Price optimization for seats sold to passengers is said to have increased revenue by 1.2 billion dollars over three years [14] .
Other companies have taken note of these success stories. An IBM survey [12] showed the majority of companies surveyed recognized the need for better information management. 75% of the companies said that it was a critical priority for IT and the overall business to integrate data stored in different formats and locations so that it could be analyzed and support sharper, timelier decisions. This trend was consistent across all industries and countries.
Together, these examples suggest business analytics and business intelligence are important tools for companies that want to gain a competitive advantage in the marketplace. Learning to use the tools is not a trivial endeavor. Traditionally, managers have relied on domain knowledge in their specific area of expertise to guide decision making, but today, they often must rely on data analysts to create meaning from data stored in a company"s database or data warehouse [13] . There is a great need for future managers to be trained in data analysis techniques.
Universities have recognized that need. Some MBA programs [4, 5, 7] have created specializations in Business Intelligence, and a few offer degrees in Masters in Business Intelligence [1, 3] or Business Analytics [2, 6] . The vast majority of programs incorporate data analysis into one or more of their MBA courses. The exercises described in this paper are an integral part of an Applied Business Research that is required for MBAs at Utah State University. The class introduces students to the scientific method, including how to articulate a research question and hypotheses, design a study and use appropriate methods to evaluate the hypotheses, and analyze results and discuss the implications of the research findings. Students learn to apply the scientific method to address problems in marketing research, lean manufacturing process optimization, financial analysis, and fraud detection in accounting data.
This paper describes hands-on, data analysis exercises to support strategic decision making used in the Applied Business Research class. Students complete the exercises using three commonly available software tools: Excel, SQL and SPSS. The objective is for them to become familiar with multiple tools. The first section describes the assignment and data that serve as a basis for all the exercises. The next three sections give detailed insight into the Excel exercises, SQL exercises and SPSS exercises, followed by the conclusion.
DESCRIPTION OF STUDENT ASSIGNMENT AND DATA USED
Students are provided a dataset with almost 30,000 records and a series of questions to prime their exploration of the data. For example, they are asked to identify the salespeople who had the highest and lowest sales over a ten year period, and to perform various statistical analyses using the data. They are encouraged to go beyond answers to the set of questions and to perform a thorough analysis of the data. Students submit a ten-page paper that describes their review and includes a set of recommendations for management. They submit their statistical analyses and work papers (e.g., audit trail) in Appendices. Emphasis is placed on presenting the data in an appropriate manner (numbers vs. graphs) and clear written communication. The instructor seeds the data differently each semester. The assignment is worth ten percent of a student"s overall grade.
The database used for all the examples consists of only one table, shown with sample data in Excel format in Table 1 and database table format in Figure 1 . Since the emphasis is on data analysis and not database design the table is not normalized. This design makes data analysis in Excel and SPSS easier and avoids the task of joining tables in SQL, which is a challenge for students who are not familiar with databases. 
Figure 1: Sales Table with Columns
The original data is generated through a series of SQL statements and then exported to Excel. The SQL statements for creation of the table, filling the Year and Quarter column and two examples for filling in the personal data are shown in Listing 1.
The data is provided to the students in an Excel spreadsheet. Part of the student"s SQL assignment is to import the Excel file into Microsoft SQL Server. An earlier lesson discusses different data formats and how to convert data from one format to another.
DATA ANALYSIS USING EXCEL
Analysis in Excel requires that students use both basic functions and more advanced methods. The functions and approaches described below are only one way to achieve the desired results.
Data students report


Overall sales amount (using the SUM function)  Overall bonus amount (using the SUM function)  Sales amount and bonus amount by gender (using the SUMIF function)  Sales amount and bonus amount by region (using the SUMIF function)  Sales amount and bonus amount by quarter (using the SUMIF function)
For the next set of analyses, students must aggregate the data by SalesPersonID. To do that they need to:
 sort the data by SalesPersonID (using the SORT option in the Data tab)  create subtotals by SalesPersonID (using the Subtotal option in the Data tab)  copy the subtotals only into a new worksheet (by first hiding the detail, selecting the data, using F5 to change the default to "Visible cells only" and then copying the data into a new worksheet)
The first two actions are easily found in the Data tab of Excel, while the last one requires an Internet search if students are not familiar with it (e.g. http://excel.tips.net/Pages/T002647_Copying_Subtotals.html). The results of these actions are shown in Table 2 . The final step is to complete the FirstName, LastName, Gender and Region fields (using VLOOKUP). The Quarter and Sales Year columns are deleted because they would always display the first quarter and sales year found and so are not appropriately associated with the remaining data shown in Table 3 . 
DATA ANALYSIS USING EXCEL PIVOT TABLES
In addition to analyzing the data using formulas and scenario tools, students must demonstrate mastery of the pivot table function in Excel. Once students have created a pivot table (using Insert/Pivot table), they can explore different ways of manipulating the data by adding attributes to the column (e.g., year), row (e.g., region), and values (e.g., sales) section of the pivot table report. Assignment questions lead students to apply filters to fields (e.g., gender, region), add report totals, and add formulas or calculated fields. Once students identify an interesting relationship or trend in aggregated data, they quickly learn how easy it is to drill down into the data to explore and understand the reasons behind the relationships. They learn that aggregating data by variables such as sales person ID and gender are trivial tasks when done using a pivot table, and that pivot tables make it much easier to dynamically manipulate data and search for the explanation behind interesting relationships.
Graphs students create
One objective of the assignment is for students to make judgments about what data is best represented in tables and what data is best represented in charts and graphs. For example, they should realize that it is best to display regional data in a pie or column chart and yearly data in a trend chart. Of course, Excel makes it easy for students to create visual representations of their analyses, as shown in Figure 2 .
Figure 2: Sample Charts and Graphs Created in Excel
DATA ANALYSIS USING SQL
As mentioned earlier, students are required to import the data into a SQL database and change the data types to be appropriate for analysis. For example, they must ensure that all fields that contain numbers are represented as numerical fields and have the right amount of decimals. Since most students have only limited or no experience with SQL, a variety of SQL statements with descriptions about their functions are provided by the instructor. Some examples are included in Listing 2. Most students are able to adjust the queries for the analyses they need to create.
Listing 2: SQL Statements Provided to the Students
In the SQL portion of the assignment, students discover that they can get answers to the same questions they answered using Excel, but with less time and effort involved. The grouping by salesperson that required several steps in Excel is done with a single SQL statement. For example, the overall number and the number of female/male sales persons can be easily determined with the SQL statements in Listing 3: Example SQL StatementsListing 3.
Listing 3: Example SQL Statements
The inclusion of an example of stored procedures shows students that the user is not required to input the statements every time and also that the SQL statement could be prepared by somebody with extensive database knowledge and then simply executed by the person who needs the results. Students also discover that some of the statistical analysis options, included in Excel, are not available in standard SQL and so they must perform these analyses using SPSS. Conducting a T-test or ANOVA can be done by simply entering the Test Variable and Grouping Variable. The sophistication of the SPSS analyses the students are able to complete depend largely on their statistical knowledge and creativity.
INSIGHTS STUDENTS SHOULD GLEAN FROM THEIR ANALYSES
As mentioned earlier, the instructor can reseed the dataset every semester, so the results discussed below will vary. They point, however, to the kinds of analyses students are expected to complete above and beyond answering the explicit questions that they are asked to answer using Excel, SQL, or SPSS.

The overall sales amount and bonus amount is higher for the male salesperson but the average is nearly the same. This initial finding should be supported by a t-test showing that there is no statistically significant difference between the groups.  There is a large difference (>100%) between the best performing region and the lowest one.  The yearly sales amount by region is stable, with no up/downward trends.
The difference between the highest performing salesperson and the lowest one is nearly 100%.  Only 11 salespersons sold less than 1 million dollars  Nearly half of all salespersons are below average and half above (e.g., mean and median are almost identical).
The total sales amount fluctuates by quarter. Students need to perform an ANOVA test to reveal that there is no statistically significant difference between the groups.  Whereas the trend line shows an upward trend the regression analysis reveals that the fit is not very good.
In the example shown only 6.32% of the total variance can be "explained" by the linear regression model. That leaves the rest of the variance (~94% of the total) as variability of the data from the model.
CONCLUSIONS
The data analysis assignment that our MBA students complete gives them experience in managing and analyzing large volumes of data using the tools of Excel, SQL, and SPSS. For example, it is somewhat cumbersome to create subtotals in Excel, but straightforward to do so in SQL and SPSS. Performing an ANOVA in Excel is a lengthy process because the data need to be rearranged so that each quarter appears in a separate column. Students learn the benefits of being able to analyze data and get the same results using different tools and methods, and which tools are most appropriate for what type of analysis. They also gain an appreciation of the amount and level of data needed to make informed decisions in business. A company"s competitive advantage will depend on how data is used to support these decisions. 
